Although several studies have been made on the passage of radio-opaque substances through the female reproductive tract (see Krehbiel & Carstens, 1939; Rowson, 1955; Noyes, Adams & Walton, 1958; Akester & Inkster, 1961) , the results obtained have been variable and sometimes difficult to interpret. Thus it appears that the use of radio-opaque materials has limitations as a method for studying problems of intra-uterine transport.
The microspheres were produced by means of a polymerization technique, which employed free radical polymerization of monomers by means of an oil-soluble catalyst in an aqueous medium. Following polymerization, the reaction product was rapidly deionized to prevent static charges on individual microspheres from leaking off and causing the microspheres to aggregate. The deionized product was next diluted to 1-0 % and screened, by the use of an inverted ultrasonic colloidal filter, so as to obtain microspheres in the 0-8 µ-3-µ range. The product then consisted of about 0-4-0-7 % solids as polymer microspheres.
With this procedure the colloidal nature of the preparation was such that high particulate mobility (Brownian motion) was retained. The degree of agglutination of the particles (microspheres) could be controlled in part by the temperature to which they were exposed or by means of salting out. The size of individual microspheres could easily be measured using an eyepiece micrometer gauge and, when deliberately agglutinated, aggregates up to 15 µ in length were observed. Without allowing storage, the microspheres were next labelled with iodine (131I as sodium iodide). This was accomplished as follows:
(1) 25 ml. aqueous suspension of polymer solids were mixed with 0-25 ml. 30% H202 and 0-04 ml. aqueous Na 131I (7-0 mg./ml., specific activity, 20 mc/ml.).
(2) This reaction was allowed to continue for 2 hr. at room temperature with con¬ stant mixing.
(3) Excess H202 was removed with aq. Na2S03 and gentle warming. (4) As many free ions as possible were removed from the preparation by ion exchange deionization.
The final preparation with its solids content of approx. 0-5% had a minimum count of 5 106 counts/min./ml.
Autoradiographs showed that in six rabbits, radioactive material had passed through the cervices and into the uterine horns within 2-3 hr. of the injection of microspheres into the vagina. This transport occurred irrespective of whether the microspheres were injected directly into the anterior part of the vagina in anaesthetized rabbits at laparotomy or were deposited into conscious animals by a similar method to that used in artificial insemination. In each case 1-0 ml. samples of material were injected, amounting to between 1 and 5 IO9 microspheres. Two of the rabbits received microspheres which were previously aggregated and these passed through the cervices less freely.
Autoradiographs were produced by means of 72 hr. exposures of whole excised reproductive tracts to Kodak X Pan photographic plate. Quantitative assessments of radioactivity in specific areas of the tracts were also made by means of deep-well counting.
In two further rabbits, when microspheres were injected into the distal extremity of the uterine horns, radioactive material reached proximal parts of the horns within 2\ hr. and passed into the uterine tubes. This distribution was evident even when the utero-tubal junction was temporarily ligated during the injection procedure.
Despite an inevitable small amount of free iodine in our preparation, we believe that the observed radioactivity truly represented the presence of microspheres. These preliminary observations, therefore, indicate that although non-aggregated microspheres exhibited Brownian motion, motility of the particles, namely self-generated movement akin to that of spermatozoa, was not a prerequisite of their transport through the cervices or other parts of the reproductive tract.
It would seem that the transport of materials through the female reproductive tract might be influenced by the characteristics of the substance concerned. Hitherto these characteristics have not been precisely defined, nor has their relationship to the transport of spermatozoa been exactly determined. However, the use of permanently labelled copolymer microspheres, whose size, surface nature, density, concentration, and degree of aggregation can be reasonably controlled, would appear to afford a versatile method of investigating some of the factors involved. More detailed studies are now being undertaken.
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